
Draft Genome Sequence of a Chromium-
Reducing Strain, Pseudomonas
fluorescens S613, Isolated from a
Chromium-Contaminated Aquifer in Los
Alamos, New Mexico

Dongping Wang,a Hakim Boukhalfa,a Doug S. Ware,a Hajnalka E. Daligaultb

Earth Systems Observations (EES-14), Earth and Environmental Sciences Division, Los Alamos National
Laboratory, Los Alamos, New Mexico, USAa; Bioenergy and Biome Sciences, Biology Sciences Division, Los
Alamos National Laboratory, Los Alamos, New Mexico, USAb

ABSTRACT In this report, a chromium-reducing bacterium, Pseudomonas fluorescens
strain S613, was isolated from a Cr(VI)-contaminated aquifer at Los Alamos, NM, and se-
quenced. The size of the draft genome sequence is approximately 6.7 Mb.

Potassium dichromate, used as an anticorrosive agent for cooling facilities at Los
Alamos National Laboratory from 1956 to 1972, has resulted in significant releases

of Cr(VI) to the environment. Approximately 31,000 to 72,000 kg of hexavalent chro-
mium were discharged as effluents to the Sandia Canyon in Los Alamos, NM (1). Cr(VI)
is mobile and highly toxic, therefore being of great environmental concern. Fortunately,
the reduction of hexavalent chromium to the trivalent form reduces both the toxicity
and mobility of chromium in the environment. The reduction of hexavalent chromium
can be achieved by microbes. These bacteria reduce hexavalent chromium by certain
enzymes or complexation by bacterial metabolites (2, 3). Diverse groups of bacterial
species capable of reducing hexavalent chromium have been isolated and character-
ized. Pseudomonas fluorescens comprises a metabolically versatile and environmentally
ubiquitous bacterial species. P. fluorescens strains isolated from different environments
demonstrate promising chromium-resistant and metal-reducing capabilities (4–6).

In this work, we report the sequencing of a P. fluorescens strain which transforms
chromate under aerobic conditions. The bacterium was isolated from groundwater
obtained from a monitoring well located at the center of the chromium plume located
in Sandia Canyon in the Los Alamos area. The strain grows on an LB plate containing
10 g/liter potassium dichromate. It also exhibits the ability to reduce Cr(VI) to Cr(III).
Here, we announce the draft genome sequence of P. fluorescens S613. Analysis of the
genome may help elucidate the molecular mechanisms that are critical for its high-level
chromium tolerance and ability to reduce Cr(VI).

Genome sequencing was performed using a MiSeq Sequencer with 250-bp read
chemistry (Illumina), as described previously (7–10). Briefly, total genomic DNA from
P. fluorescens S613 was isolated from bacterial cells using the UltraClean microbial DNA
isolation kit (Mo Bio, Inc., USA). The sequencing library was constructed using 12 ng of
genomic DNA fragmented by the Covaris E210 instrument and prepared using NEB’s
NEBNext Ultra DNA library preparation kit for Illumina. The library underwent 12 cycles
of PCR and was quantified using the Qubit double-stranded DNA (dsDNA) high-
sensitivity (HS) assay and quantitative PCR (qPCR). The sequencing run was set up using
a version 3 MiSeq sequencing reagent kit to generate 2 � 250-bp reads.

The filtered sequences were de novo assembled using IDBA and Velvet and com-
putationally shredded into 1.5-kbp overlapping shreds (11, 12). All shreds were inte-
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grated using Phrap (13). Ninety-four contigs with an average 310� genome coverage
were obtained. The assembled data were annotated using an Ergatis-based (14)
workflow, with minor manual curation. The genome size was found to be 6,733,904 bp,
comprising 6,195 protein-coding genes. P. fluorescens S613 is currently explored as a
hexavalent-chromium-reducing agent in the groundwater system.

Accession number(s). This whole-genome shotgun project of P. fluorescens strain
S613 has been deposited at DDBJ/EMBL/GenBank under the accession no. LJXB00000000.
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